infiltrated with thick greenish fluid. Culture showed streptococci. The entire mastoid process was removed, the extensively necrosed bone being removed en masse. The sigmoid sinus plate. was necrotic, and its removal exposed the sinus wall. The vessel was contracted and appeared to be thrombosed. The mastoid emissary vein was exposed and traced to its ending in the sinus; it also was thrombosed. On removing the cells over the mastoid antrum, a fistulous tract was seen through the roof, through which pus escaped. This opening was enlarged, and about two drams of greenish pus under great tension were liberated. The dura was further exposed anteriorly by removing a large plate of bone from the squamous plate of. the temporal bone. The antral and tympanic roof were also removed. The dura was then seen to be markedly congested, bluish black, and bulged pronouncedly. It was freely incised. The brain was much congested, having a friable appearance over a large area, with exudation. The pia arachnoid was greatly congested. Fresh adhesions between the pia arachnoid and dura were bluntly separated, and a gauze drain was inserted into the subdural space. The brain was pulsating, bulging, and markedly softened. The vertical limb of the sigmoid sinus was then compressed above and below and was incised. A fresh reddish brown clot presented, after which there was an escape of blood. Free hemorrhage was established from the distal and proximal ends of the vessel. The blood culture showed four colonies of streptococci to each cern.; polymorphonuclear count 90%; white blood count 31,000.
On the day after the operation the patient was in a state of wild delirium, and lumbar puncture was resorted to for relief of the cranial pressure. The cerebrospinal fluid escaped under great tension and was cloudy, but bacteriologically negative. Polymorphonuclear count 25% ; albumin increased. Prior to the receipt of the laboratory report on the cerebrospinal fluid, antistreptococcic fluid had been injected into the spinal canal. The next day the patient was still delirious and was aroused with difficulty. Lumbar puncture was followed by a flow of dear fluid still under great pressure. Blood cu'ture now sterile. The next day the patient was somewhat rational. From this time the patient gradually improved until the 18th of March, when she again became extremely irritable. and sank into a stuporous state. Her temperature rose abruptly to 106°; polynuclear count 84%. Lumbar puncture resulted in the escape of a large quantity of turbid fluid under great pressure. Smears and culture of fluid negative. Polymorphonuclear count 5%; mononuclears 95%. During the next day the patient's condition showed no improvement, and she was very noisy and unmanageable.' On the 20th, the temperature came down to 101°, and she seemed markedlv improved. The condition of the last few days was attributed to a local encephalitis rather than to a general cerebral process. From this time her improvement was gradual and uninterrupted, and ended in complete recovery.
DR, CHAMBERS said that the doctor, as well as the family, should be congratulated on the fortunate outcome in so remarkable a case.
A Case of Sinus Thrombosis.
DR. E. GRUImINC. Boy, aged 10, admitted to Mt. Sinai Hospital March, 1908, with a temperature of 105°and symptoms of sinus thrombosis. A blood culture was taken on the operating table and the streptococcus found in the blood. In the operation the sinus plate was completely removed and the jugular bulb exposed according to Grunert's method. It was not difficult to do this. The transverse process of the first cervical vertebra was not in the way, as in the first case reported by Grunert. The internal jugular vein was ligated and exsected. The clots were removed from the sigmoid and lateral sinuses.
The next day the temperature rose to 1070 and within a few hours fell to 95°, a drop of 12°. It remained at 950 four hours and then rose to 106°. A blood culture taken 24 hours after the operation was negative.
A few days later the streptococcus reappeared in the blood, Mastoiditis was found on the right side and a disintegrated .clot in the left lateral sinus. The necessary operations performed. Then he had a number of abscesses in different parts of the body, viz.: in the muscles of the thigh, in the muscles of the arrns.. in the perineum. in the suprapubic region and in the right knee joint. Dr. Howard Lilienthal aspi-.rated and immobilized the knee. and although eight ounces of streptococcic pus were withdrawn from the knee the boy has a perfect joint. .
Paper: Sinus Thrombosis and Streptococcemia.*
By EMIL GRUENING, M. D.
DISCUSSION.
DR. DUEL said that Dr. Gruening was to be congratulated upon presenting so remarkable a series of very severe cases, with such a very low mortality. They represented a triumph of modern surgery.
. The early recognition of streptococcemia by means of blood culture would undoubtedly lead to earlier operation and, consequently, more gratifying results in many doubtful cases of septic sinus thrombosis.
DR. LIBMAN: I have but little to add to what I said at the meeting of the section last year. When a patient has recurrent chills and temperatures, and streptococci are found in the blood, even if there is no evidence whatsoever of otitis media, recent or old, it is essential, when no other primary focus can be found, to expose the mastoid and the sinus. The other conditions in which repeated chills with fever occur, and in which streptococci are found in the blood, are infective thromboses of the pelvic veins arising in the male or female genito-urinary tract, infective thromboses of the cerebral sinuses or of the veins of the extremities, and in infective endocarditis. In cases of infective thromboses of the extremities there is local evidence of the disease. In infective thromboses of the pelvic veins there is always a history of a primary focus. The infective thromboses of the cerebral sinuses, excluding the lateral, which is under discussion now, generally have local symptoms and a demonstrable etiologic factor. When the veins of the portal system are involved, although there may be repeated chills and fever, there are generally no bacteria in the blood unless cholangitis is present, and in that case clinical symptoms are present. There are cases with repeated chills and fever in which there is an infection of the veins leadingfrorn the throat, but in all such cases the clinical features *This paper, elaborated and more fully discussed, was read at the meeting following. are distinct. This shows how easy it is in many cases to arrive by exclusion at the possible source of the infection, and how important a clew a slight otitis media may give. The cases of acute infective endocarditis are, as a rule, not difficult to diagnose. When it is doubtful whether an acute endocarditis is present or not, it will be found wiser, in the presence of any evidences of ear trouble, recent or old, to make an exploration of the sinus.
A point of great interest has been brought out by this work on sinus thrombosis. The work has shown the rapidity with which bacteria are gotten rid of by the body fluids. When the jugular vein 'is tied off and there have been streptococci in the blood, the organisms disappear from the blood quite rapidly, In one case we found the blood free eight hours after 'Operation. These observations have the demonstrative value of an experiment and show the great difference that exists between tissue immunity .and blood immunity.
DR. LEDERMAN asked· Dr. Libman in a case of sinus thrombosis which has existed for some time how long he would expect to find bacteria in the blood, provided no operation was· done? In a cases of sinus thrombosis which has existed some time, would or would not the blood take care of the bacteria, even after the clot had become infected? In a case which he had presented at the last meeting, where symptoms of infected sinus thrombosis had existed ten days before the speaker had seen the patient, and operated at once, at no time when the blood was examined were any bacteria found in the blood. There were lung complications, breaking down in the neck, with involvement of the knee joint without suppuration. DR. LIBMAN: Dr. Lederman's question is a very pertinent 'One, although the answer cannot be made categorically. In early cases of sinus thrombosis it appears that the blood cultures are practicalIy always positive. This is probably so because the blood is in part or entirely parietal and bacteria are washed off by the blood stream. Of course, if there were an aseptic thrombosis present, there could not be any bacteria in the blood. There is also a possibility that an infective clot might have below it a non-infective clot. In the next place, the blood might acquire such a high bactericidal property in 'the course of a short time that the bacteria would be killed off rapidly.
The main reason. however, why bacteria are at times not present in cases of longer standing is that in these cases pie.ces of clot are broken off, which are carried to the lungs and are deposited there, the bacteria traveling no further. There may he extensive metastases in the lungs and no bacteria present in the peripheral circulation. Weare dealing here with what might be called a partial or incomplete bacteriemia.
DR. HARRIS said that he was not able to contribute anything <of value to the discussion, for he had no personal experiences " in such blood work as Dr. Gruening had reported, but he wished to express his appreciation of the paper. Through long years' of experience he has come to feel that anything which Dr. Gruening may contribute is well worthy of attention. This remarkable series of cases with so low a mortality is a most important showing, and he was particularly impressed with the manner in which the histories were stated, showing how thoroughly they were studied. -He had always been impressed with the importance of blood examination, and if this paper has the wide circulation which it deserves it will . doubtless have the effect of causing more blood examinations to be made. This ought to be a part of the routine work in all hospitals.
Supplemented with what Dr. Libman had said, it has established itself as an important aid in the diagnosis . of sinus thrombosis.
DR. SEYMOUR OPPENlIEIMER said that he had had the privilege of observing with Dr. Gruening many of the cases of sinus thrombosis with bacteriemia which he had referred to this evening, and wished to express himself as thoroughly in accord with the views contained in the paper. While. he did not think that otologists should depend upon the laboratory to establish the diagnosis of sinus thrombosis, yet he had come to regard blood culture examinations as~definite part of the examination. In Dr. Gruening's service at Mt. Sinai Hospital it has been the practice in many cases to have a blood culture taken at the time of the mastoid operation. This has demon-: strated almost conclusively that mastoidal disease per se does not produce a bacteriemia. Therefore the value of a positive blood culture is self-evident. lln view of the number of atypical cases of thrombosis which have come under observation, in which clinical signs did not allow of the establishment of a definite diagnosis, the value of this work cannot be over-estimated. For example, in one of the first cases reported by Dr. Gruening, the patient was admitted to the hospital in a state of coma. The general physical examination was negative, chronic suppurative otitis was noticed, but no mastoidal symptoms; blood culture positive-diagnosis of sinus thrombosis made and proven at operation.
Another point: While he recognizes, after exposing the sigmoid sinus, the usual operatively construed indications for proceeding or not proceeding further and ligating the jugular, yet he feels that in the positive blood culture we have a much more definite and accurate working basis. For example, a mastoid operation having been performed and evidences of sinus thrombosis subsequently develop or are present at the time of the primary operation-the sinus is operated. blood culture found positive and remains positive even in the presence of no evidence of jugular involvement. The logical deduction is that the general systemic invasion is still going on; that the jugular is the main channel through which this invasion can with reasonable certainty be said to be the case, in view of the constant conversion of positive into negative cultures after jugular ligation.
In the last case which he had observed, blood culture eight . hours after operation on the jugular gave a negative result, but unfortunately in this case metastases in lungs and joints came several days after the blood. was free from bacteria, due to bacteria loclged earlier. Dr. 'Libman has called attention to the fact that all the foci in which bacteria have been deposited do not show activity at once. DR. OPPItNHEIMER then referred to two cases in a series of his own; the first a young woman upon whom a mastoid operation was performed, followed by operation upon the sigmoid sinus. This was the first case in which he had any experience with the blood culture taken after a sinus operation. It showed a bacteriemia of four or five colonies of bacteria to each cc. 'Subsequent cultures showed increasing colonies up to sixty. The clinical signs were not sufficient ·to justify opening the mastoid. The case Was atypical and did not sugg-est the presence of a septic thrombus in the jugular vein. Subsequently the patient developed a chill and high temperature, and thereupon the jugular vein was ligated and a thrombus found.
In another case, a mastoid operation was performed upon a young man. Three weeks after the operation, although he was running a practically normal temperature, never above 100°, yet he was not looking right. He had frontal headache, and looked septic, although the temperature did not suggest it. A blood culture was taken and showed 230 colonies of the streptococci to each cc. of blood. The jugular vein was ligated .and found to be thrombosed. One portion of the thrombus was well organized and the other had broken down. Both of these patients made excellent recoveries, and in both the diagnosis was made by the blood culture and not by the clinical signs.
DR. CHAMBERS said that Dr. Oppenheimer had spoken of 'using antistreptococcus serum, and he would like to know how many times it was employed. Dr. Gruening, in his report, makes no record of its use. From the report he gathered that Dr. Gruening feels that one must be satisfied that there is no clot left in the sinus or in the jugular vein, but one must go down to the clavicle, and to the bulb, and to the lateral sinus, as necessary, until the blood flows freely from both ends of the opening in the vein. So he supposes Dr. Gruening does not use anti streptococcus serum.
DR. OPPENHEIMER, replying to Dr. Chambers, said that one injection of antistreptococcus serum was made "in the cerebrospinal canal, and it did not modify the temperature.
In view of the fact that 90 per cent of the cases observed at Mt. Sinai, in which the operation had been performed on the sigmoid sinus, and in which blood culture had been positive, the jugular vein had to be subsequently ligated, he would like to know whether Dr. Gruening would not be inclined to go a step further and say that the presence of a positive blood culture would not be an indication for the primary ligation of the jugular.
DR. LEWIS inquired whether Dr. Gruening ha-d done more than one Grunert operation on the jugular bulb. It seems to be a very difficult operation, and he himself had had no experience with it. He would like to know also if other members of the section had had experience with it.
DR. GRUENING said that 'he generally ties the jugular in thrombosis of the lateral sinus and does so before, the removal of the thrombus. He had performed the Grunert operation three times in children, and found no particular difficulty. It may not be so easy in the adult.
